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© Cam crank mechanism and motor driven hydraulic tool. 



© A motor driven hydraulic tool including a porta- 
ble battery is preferably employable for a cable 
laying operation. To displace a movable die (48) 
toward and away from a stationary die (58), a piston 
(36) is driven by pressurized hydraulic oil fed from a 
hydraulic pump section (3). The hydraulic pump 
section (3) is operatively connected to a driving 
mechanism (2) including a motor (15) via a cam link 
mechanism (22). A plunger of the cam link mecha- 
nism (22) includes a ring-shaped fitting portion (26a) 
which has an eccentric shaft (19) fitted therein to 
rotate freely. The eccentric shaft (19) is made in- 
tegral with the output of the driving mechanism (2). 
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CAM CRANK MECHANISM AND MOTOR DRIVEN HYDRAULIC TOOL 



BACKGROUND OF THE INVENTION 



Technical Field 

The present invention relates to a cam crank 
mechanism serving as a small and light power 
transmission mechanism for converting rotational 
movement into reciprocable movement Further, 
the present invention relates to a portable motor 
driven hydraulic tool including a battery as a power 
supply source and a cam crank mechanism of the 
foregoing type preferably employable for a cable 
laying operation. 



Statement of the Related Art 

To perform a cable laying operation, various 
kinds of hydraulic tools for collapsing a terminal or 
sleeve for connecting conductors to each other or 
cutting a conductor or cable have been heretofore 
used by operators. The conventional hydraulic tool 
is typically constructed such that a hydraulic pump 
adapted to be driven by an engine or motor is 
placed on the ground and a pressure resistant hose 
extends between the hydraulic pump and a tool 
head carried by an operator which performs a 
cable laying operation at a high position. The hy- 
draulic pump feeds pressurized hydraulic oil to the 
tool head including a stationary die and a movable 
die to collapse the terminal or sleeve between the 
both dies for connecting conductors to each other. 

Also a manual hydraulic tool of the type having 
a hydraulic pump incorporated therein has been 
known. This type of hydraulic tool is used for a 
cable laying operation in such a manner that an 
operator repeatedly actuates an actuating lever by 
his hand to increase hydraulic pressure of hydrau- 
lic oil and the increased hydraulic pressure dis- 
places a movable tool member toward or away 
from a stationary tool member to collapse a termi- 
nal or sleeve for connecting conductors to each 
other. 

However, it has been found that the conven- 
tional hydraulic tool of the first-mentioned type has 
drawbacks that an operator performs a cable laying 
operation with much difficulties due to extension of 
the pressure resistance hose and moreover the 
heavy hydraulic pump should be displaced at ev- 
ery time when he changes his work location. Thus, 
a cable laying operation is accomplished at a very 
low efficiency. 

Also with respect to the hydraulic tool of the 



last-mentioned type, it has been pointed out as a 
problem that it does not use any pressure resistant 
hose but the tool head requires a high intensity of 
hydraulic pressure which is generated by an ac- 
s tuating lever to be actuated by an operator's hand, 
causing the operator to be tired as the lever is 
repeatedly actuated. 



70 SUMMARY OF THE INVENTION 



The present invention has been made with the 
foregoing background in mind. 

15 An object of the present invention is to provide 

a small and light cam crank mechanism preferably 
employable for a motor driven hydraulic tool which 
assures that rotational movement of a motor is 
converted into reciprocable movement with a high 

20 magnitude of output for displacing a movable tool 
member toward or away from a stationary tool 
member. 

Other object of the present invention is to pro- 
vide a motor driven hydraulic tool including a cam 
25 crank mechanism of the foregoing type for per- 
forming a cable laying operation without necessity 
for a pressure resistant hose and a power supply 
cord. 

According to one aspect of the present inven- 

30 tion, there is provided a cam crank mechanism 
which comprises a rotational shaft on the prime 
mover side, an eccentric shaft made integral with 
the rotational shaft, a center of rotation of the 
eccentric shaft being offset from a center of rota- 

35 tion of the rotational shaft, and a reciprocable 
member in the form of a plunger including a ring at 
its one end, the ring having the eccentric shaft 
fitted therein to rotate freely. 

Further, according to other aspect of the 

40 present invention, there is provided a motor driven 
hydraulic tool which comprises a tool head includ- 
ing a stationary tool member and a movable tool 
member, a hydraulic pump section for displacing 
the movable tool member toward and away from 

45 the stationary tool member, a driving mechanism 
including a motor for driving a reciprocable plunger 
at the input end of the hydraulic pump section, the 
driving mechanism being arranged adjacent to the 
hydraulic pump section, a cam crank mechanism 

so interposed between the plunger of the hydraulic 
pump section and a rotational shaft at the output 
end of the driving mechanism, the cam crank 
mechanism including a ring-shaped fitting portion 
at one end of the plunger, the ring-shaped fitting 
portion having an eccentric shaft fitted therein to 
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rotate freely, the eccentric shaft being made in- 
tegral with the rotational shaft of the driving mecha- 
nism, and a portable battery serving as a power 
supply source for driving a motor for the driving 
mechanism. 



BRIEF DESCRIPTION OF THE DRAWINGS 



The present invention is illustrated in the fol- 
lowing drawings in which; 

Fig. 1 is a perspective view illustrating a 
motor driven hydraulic tool in accordance with an 
embodiment of the present invention. 

Rg. 2 is a partially sectioned side view of 
the motor driven hydraulic tool in Fig. 1, particu- 
larly illustrating the structure of a cam crank 
mechanism operatively connected to a motor. 

Fig. 3 is an enlarged cross-sectional view of 
the motor driven hydraulic tool, particularly illustrat- 
ing essential components for the cam crank 
mechanism. 

Fig. 4 is an enlarged sectional view of the 
motor driven hydraulic tool, particularly illustrating 
a tool head and a hydraulic pump section. 

Fig. 5 is a partially sectioned view of the 
motor driven hydraulic tool, particularly illustrating 
arrangement of the hydraulic pump section. 

Fig. 6 is a perspective view illustrating a 
motor driven hydraulic tool in accordance with oth- 
er embodiment of the present invention. 

(Embodiments) 

Now, the present invention will be described in 
detail hereinafter with reference to the accompany- 
ing drawings which illustrate preferred embodi- 
ments thereof. 

Figs. 1 to 5 illustrate a motor driven hydraulic 
tool A in accordance with a first embodiment of the 
present invention. 

In Figs. 1 and 2, reference numeral 1 des- 
ignates a case made of plastic material, reference 
numeral 2 designates a driving mechanism, refer- 
ence numeral 3 designates a hydraulic pump sec- 
tion and reference numeral 4 designates a tool 
head. The case 1 includes a grip portion of which 
lower end has a connector 5 secured thereto. A 
plug 7 for a connection cord 6 is fitted into the 
connector 5. Opposite end of the connection code 
6 is connected to a portable battery 9 via another 
plug 8. The battery 10 can be recharged by a 
charger 10, as required. A shoulder belt 11 is 
attached to the battery 9 so that the battery 9 can 
be carried by an operator with the shoulder belt 1 1 
extending round his shoulder. 



As shown in Rg. 2, the connector 5 is con- 
nected to a motor 1 5 for the drive mechanism 2 via 
conductors 13 and 14 and a microswitch 12. The 
microswitch 12 is turned on or off by actuating a 

5 trigger 17 under the effect of resilient force of a 
return spring 16. 

The drive mechanism 2 is constituted by a 
motor 15 and a speed reduction unit 18 operatively 
connected to an output shaft 15a of the motor 15. 

70 The speed reduction unit 18 comprises three sets 
of conventional planetary gear type speed reduc- 
tion mechanisms each of which comprises a sun 
gear 18a, three planetary gears 18b meshing with 
the sun gear 18a and a ring gear 18c meshing with 

75 the respective planetary gears 18b. An eccentric 
shaft 19 for a cam crank mechanism 22 is coupled 
with an output end of the speed reduction unit 1 8. 
This coupling is accomplished by fitting a spline 
portion 19a at the outer end of the eccentric shaft 

20 19 into a spline hole 21 in an annular base plate 20 
by which the planetary gear 18b of the planetary 
gear type speed reduction mechanism at the final 
stage is rotatably supported. The eccentric shaft 19 
comprises a rotational shaft portion 19b and an 

25 eccentric shaft portion 19c, and the rotational shaft 
portion 19b is rotatably supported by bearings 23 
and 24. The one bearing 23 is attached to a casing 
18d of the speed reduction unit 18, while the other 
bearing 24 is attached to a casing 22a of the cam 

30 crank mechanism 22. The casing 22a is made 
integral with the hydraulic pump section 3. It 
should of course be understood that the motor 15, 
the speed reduction unit 18 and the cam crank 
mechanism 22 are immovably accommodated in 

35 the case 1 . 

As shown in Rgs. 2 and 3, the eccentric shaft 
portion 19c of the eccentric shaft 19 is fitted into an 
annular fitting portion 26a of a cam plunger 26 via 
a needle bearing 25. The inner surface of the fitting 

40 portion 26a is designed in such a contour as to 
permit the eccentric shaft 19 to be rotated while 
coming in contact with the needle bearing 25 as 
the rotational shaft portion 19b is rotated. The 
needle bearing 25 is intended to prevent the ec- 

45 centric shaft portion 19c and the fitting portion 26a 
from wearing due to a large magnitude of power to 
be transmitted from the eccentric shaft portion 19c 
to the fitting portion 26a of the cam plunger 26. 
A plunger portion 26b of the cam plunger 26 is 

so reciprocably inserted into a first cylinder chamber 
27 of the hydraulic pump section 3. The hydraulic 
pump section 3 is immovably accommodated in 
the case 1 in the same manner as mentioned 
above. As shown in Rgs. 4 and 5, the hydraulic 

55 pump section 3 includes an oil tank 29 at the rear 
part of a cylinder 28 and the oil tank 29 is commu- 
nicated with the first cylinder chamber 27 via an oil 
filter 30, a feed passage 32 and a check valve 31. 
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The first cylinder chamber 27 is communicated 
with a second cylinder chamber 35 via a feed 
passage 33 and a check valve 34. A piston 36 is 
slidably inserted into the second cylinder chamber 
35. A ratio of an inner diameter of the first cylinder 
chamber 27 to an inner diameter of the second 
cylinder chamber 35 is determined such that hy- 
draulic pressure in the second cylinder chamber 35 
reaches a required value relative to hydraulic pres- 
sure in the first cylinder chamber 27, i.e., a preset 
output value. 

As is best seen in Fig. 5, the second cylinder 
chamber 35 is communicated with the oil tank 29 
via two return passages 38 with a forcible return 
mechanism 37 serving also as a pressure limiting 
valve interposed therebetween. 

The forcible return mechanism 37 includes a 
valve stem 40 which is reciprocably fitted in a 
fitting hole 39 to open or close the return passages 

38. A pressure limiting spring 42 is interposed 
between an adjustable screw 41 threadably en- 
gaged with the outer end of the fitting hole 39 and 
the inner end of the valve stem 40. The pressure 
limiting spring 42 is adapted to adjust an intensity 
of resilient force to be given to the valve stem 40 
by changing the position where the adjustable 
screw 41 is threadably engaged with the fitting hole 

39. Arrangement of the pressure limiting spring 42 
allows the valve stem 40 to be opened when hy- 
draulic pressure required for opening the valve 
stem 40, i.e., hydraulic pressure required for ac- 
tuating the piston 36 during an operation of collaps- 
ing a pressure collapsible terminal 70 is in excess 
of a preset value. 

The valve stem 40 is reciprocably inserted 
through a hole of the adjustable screw 41. The 
adjustable screw 41 can be locked at a certain 
position by tightening a lock nut 43. The lower end 
of the valve stem 40 is inserted through a slit 
groove 44a at the fore end of a forcible return lever 
44 so that the valve stem 40 can not be discon- 
nected from the forcible return lever 44 by tighten- 
ing a double nut 45. The forcible return lever 44 is 
turnably supported via a pin by an inverted U- 
shaped lever holder 46 which is firmly secured to 
the cylinder 28. 

The piston 36 is formed with a fitting hole 47 at 
the fore end thereof in which the shank 48a of a 
movable die 48 serying as a movable tool member 
for a tool head 4 is detachably fitted. The shank 
48a of the die 48 can immovably be held by a click 
stopper mechanism 49 comprising a spring and a 
steel ball. The shank 48a of the die 48 , of course, 
is formed with an annular groove 48b for receiving 
the steel ball of the click stopper mechanism 49. 

A cylinder head 50 is threadably engaged with 
the head portion of the cylinder 28. A return spring 
52 is interposed between the cylinder head 50 and 



the piston 36. Two pins 63 are secured onto the 
annular front face of the cylinder 28 with a properly 
determined distance kept therebetween, whereas a 
set screw 64 is fitted into a threaded hole of the 

5 cylinder head 50. Thus, free rotation of the cylinder 
head 50 is limited within the range of about 180 
degrees by engagement of the set screw 64 with 
one of the pins 63. 

An U-shaped yoke 53 is turnably supported on 

10 the cylinder head 50. The yoke 53 can be locked 
at a closed position by inserting a slide pin 56 
through holes 54 and 55 in the yoke 53 and the 
cylinder head 50. The yoke 53 is formed with a 
fitting hole 57 into which the shank 58a of a station- 

75 ary die 58 serving as a stationary tool member for 
the tool head 4 is fitted in the same manner as the 
movable die 48. The stationary die 58 is detachab- 
ly held by a clock stopper mechanism 69. 

A key ring hook 60 is threadably fitted to the 

20 cylinder 28 and a key ring 61 is engaged with the 
key ring hook 60. As shown in Fig. 1, a shoulder 
belt 62 is inserted through a hole of the key ring 
61. 

In Fig. 4, reference numerals 55 to 57 des- 

25 ignate an Oring, respectively and reference nu- 
meral 69 designates an insulating cover. Further, in 
Fig. 5, reference numeral 68 designates an Oring. 

Next operation of the motor driven hydraulic 
tool A will be described below. 

30 First, an operator walks to a working site while 
carrying the portable battery 9 and the motor 
driven hydraulic tool A with the aid of the shoulder 
belts 1 1 and 62. At this time, the portable battery 9 
and the motor driven hydraulic tool A are pre- 

35 viously connected to each other via the cord 6. 
Next, he opens the yoke 53 by his hand and 
places a collapsible terminal 70 as shown in Fig. 1 
between the movable die 48 and the stationary die 
58. Then, he closes the yoke 53 to the original 

40 position and actuates the trigger 17 by his finger to 
displace the movable die 48 toward the stationary 
die 58. This allows the collapsible terminal 70 to be 
temporarily held between the movable die 48 and 
the stationary die 58 to such an extent that it is not 

45 fully collapsed and does not fall down. In response 
to actuation of the trigger 17, the microswitch 12 is 
turned on and thereby the motor 1 5 receives elec- 
tricity from the portable battery 9 via the cord 6. 
As the motor 15 is driven, the eccentric shaft 

so 19 is rotated via the speed reduction unit 18. Since 
the eccentric shaft portion 19c of the eccentric 
shaft 19 is fitted into the fitting portion 26a of the 
cam plunger 26, the cam plunger 26 is reciprocab- 
ly displaced as the eccentric shaft 19 is rotated. 

55 This causes hydraulic oil in the oil tank 29 to be 
introduced into the first cylinder chamber 27 via 
* the oil filter 30 and the check valve 31. Then, the 
hydraulic oil in the first cylinder chamber 27 is 
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pumped to the second cylinder chamber 35 via the 
check valve 34. As the second cylinder chamber 

35 is filled with pressurized hydraulic oil, the piston 

36 moves forwardly to displace the movable die 48 
toward the stationary die 58. 5 

■ While the collapsible terminal 70 is immovably 
held between the movable die 48 and the station- 
ary die 58, conductors to be connected to each 
other via the collapsible terminal 70 are inserted in 
it Then, he actuates the trigger 17 to drive the w 
motor 51. As the motor 51 is driven, the cam 
plunger 26 is reciprocably displaced via the speed 
reduction mechanism 18 to activate the hydraulic 
pump section 3, whereby the movable die 48 
moves forwardly until the collapsible terminal 70 is 75 
fully collapsed between the movable die 48 and the 
stationary die 58. 

On completion of the collapsing operation, the 
movable die 48 does not move further any longer 
irrespective of additional feeding of hydraulic oil in 20 
the second cylinder chamber 35. This causes hy- 
draulic pressure in the second cylinder chamber 35 
to be increased excessively, whereby the valve 
stem 40 of the forcible return mechanism 37 is 
opened against resilient force of the pressure limit- 25 
ing spring 42. Thus, a quantity of hydraulic oil 
corresponding to a fraction in excess of the value 
set by the pressure limiting spring 42 flows back to 
the oil tank 29. Therefore, after the collapsible 
terminal 70 has been completely collapsed in that 30 
way, the movable die 48 does not perform a col- 
lapsing operation any more irrespective of how 
often he actuates the trigger 17, i.e., the movable 
die 48 performs a so-called idling operation. Con- 
sequently, the conductors are connected to each 35 
other via the collapsed terminal 70. 

Thereafter, the return lever 44 is actuated by 
an operators finger to forcibly displace the valve 
stem 40 against resilient force of the pressure 
limiting spring 42, resulting in the return passages 40 
38 being opened. This permits the piston 36 to be 
displaced rearwardly under the effect of resilient 
force of the return spring 52, whereby hydraulic oil 
in the second cylinder chamber 35 flows back in 
the oil tank 29 via the return passages 38. as 

Next he opens the yoke 53 and disconnects 
the motor driven hydraulic tool A from the conduc- 
tors which have been connected to each other via 
the collapsed terminal 70. Thus, a connecting op- 
eration has been completed with the fully con- so 
nected conductors. 

As required, the movable die 48 and the sta- 
tionary die 58 are adequately replaced with another 
ones in dependency on the diameter of conductors 
. to be connected to each other, the kind of a 55 
collapsible terminal 70 and the kind of other con- 
nection portions. Additionally, associated compo- 
nents for the tool head 4 such as a cylinder head, a 
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yoke and others may be replaced with another 
ones, as required. 

If the portable battery 9 becomes empty be- 
cause of usage for a long period of time, it can be 
reused by recharging it from a commercial elec- 
trical power supply source via the charger 10. In 
case where a cable laying operation is performed 
at a location where a commercial power supply 
source is comparatively easily available, the motor 
15 may be driven directly via the commercial pow- 
er supply source by connecting the output cable 
10a of the charger 10 to the connector 5 of the 
motor driven hydraulic tool A. 

Fig. 6 illustrates by way of a perspective view a 
motor driven hydraulic tool A in accordance with a 
second embodiment of the present invention. 

The second embodiment is different from the 
first embodiment in such a manner that a small- 
sized rechargeable battery 71 is detachably se- 
cured to the bottom end of the grip portion of the 
motor driven hydrauiic tool A so that the motor 15 
is driven by the battery 71 via the microswitch 12. 
Other structure of the motor driven hydrauiic tool A 
rather than the above-described respect is same to 
that of the first embodiment. Thus, repeated de- 
scription will not be required. 

As will be readily apparent from the above 
description, the cam crank mechanism of the 
present invention is such that rotational movement 
of a motor or the like prime mover is converted into 
reciprocable movement of the piston or plunger of 
a. hydraulic pump with a large magnitude of output 
Thus, since it can be designed and constructed 
with light weight in smaller dimensions, it is ad- 
vantageously employable for a portable type motor 
driven hydraulic tool. Consequently, the motor 
driven hydraulic topi itself can be designed and 
constructed with light weight in smaller dimensions. 

Further, with the motor driven hydraulic tool of 
the present invention, a cable laying operation can 
be performed without any necessity for a hydraulic 
connecting member such as a pressure resistant 
hose extending between a tool head to be carried 
by an operator and a hydraulic pump placed on the 
ground to be driven by an engine or motor as is 
the case with a conventional hydraulic tool. Accord- 
ingly, an operator can walk freely without restrition 
due to arrangement of such a hydraulic connecting 
member as mentioned above and thereby a cable 
laying operation can be accomplish at an excel- 
lently high efficiency. In addition, the motor driven 
hydraulic tool of the present invention is free from 
such a problem inherent to the conventional hy- 
draulic tool of the type having a hydraulic motor 
incorporated therein that an operator is tired within 
a short period of time because of necessity for a 
large magnitude of actuating force required for 
actuating an actuating lever for the conventional 
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hydraulic tool. Thus, the motor driven hydraulic tool 
of the present invention can very conveniently be 
used, without any troublesome actuation, owing to 
the fact that it is designed in a handy structure and 
generates high output 5 



Claims 

1 . A cam crank mechanism comprising; io 
a rotational shaft on the prime mover side, 

an eccentric shaft made integral with said rotational 
shaft, a center of rotation of said eccentric shaft 
being offset from a center of rotation of the rota- 
tional shaft, and 75 
a reciprocable member in the form of a plunger 
including a ring at its one end, said ring having the 
eccentric shaft fitted therein to rotate freely. 

2. A motor driven hydraulic tool comprising; 

a tool head including a stationary tool member and 20 
a movable tool member, 

a hydraulic pump section for displacing said mov- 
able tool member toward and away from said sta- 
tionary tool member, 

a driving mechanism including a motor for driving a 2$ 
reciprocable plunger at the input end of said hy- 
draulic pump section, said driving mechanism be- 
ing arranged adjacent to the hydraulic pump sec- 
tion, 

a cam crank mechanism interposed between the 30 
plunger of the hydraulic pump section and a rota- 
tional shaft at the output end of the driving mecha- 
nism, said cam crank mechanism including a ring- 
shaped fitting portion at one end of the plunger, 
said ring-shaped fitting portion having an eccentric 35 
shaft fitted there to rotate freely, said eccentric 
shaft being made integral with the rotational shaft 
of the driving mechanism, and 
a portable battery serving as a power supply 
source for driving a motor of the driving mecha- 40 
nism. 

3. The motor driven hydraulic tool as claimed 
in claim 2, wherein a rechargeable battery is re- 
movably secured to the bottom end of a grip 
portion thereof. 45 



50 



55 



6 



EP 0 389 716 A1 



FIG.2 
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FIG.3 
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